Abstract
Introduction
There has been increasing scholarly attention on information systems (IS) generally, and eGovernment specifically, in the context of developing countries [65] . Several publication outlets have been dedicated to this field, such as the Electronic Journal of Information Systems in Developing Countries and Information Technology for Development. However, to the best of my knowledge, there has been no comprehensive literature review specifically focusing on eGovernment research in the context of developing countries. Among a few exception are the review conducted by Dada [10] that focused on factors that were responsible for eGovernment failures and the review carried out by Hedström and Grönlund [23] that paid attention to the issue of development.
This study addresses this gap in the literature. It makes two key contributions. First, it provides a current picture of eGovernment research in this specific context, which likely differs from those in developed countries [8] . Second, the insight emerging from this review may guide researchers in their continued investigations of eGovernment implementation in developing countries. The analysis and detailed findings are presented as follows. Section 2 describes the research method for the selection and analysis of the papers. Section 3 presents the findings, followed by a discussion in Section 4. Section 5 concludes the paper by presenting the contributions.
Research method

Selection of literature
This study focused on papers that explicitly dealt with eGovernment research in the context of developing countries 1 published between 2005 and 2010. The set of guidelines proposed by Webster and Watson [66] for carrying out a systematic literature review was followed.
The search was limited to five prominent journals and/or conference proceedings portals, namely Science Direct (http://www.sciencedirect. com), Ebsco (http://www.ebscohost.com), IEEE XPlore (http://ieeexplore.ieee.org), ACM Digital Library (http://portal.acm.org), and SpringerLink (http://www.springerlink.com). In addition, The Electronic Journal of Information Systems in Developing Countries (http://www.ejisdc. org), which is one of the prominent ICT4D journals 2 that is not indexed in those five portals was also included. By doing so, it was hoped that the review would cover as much of the relevant literature as possible.
The initial search was conducted using three combinations of keywords -electronic government and developing country, eGovernment and developing country, and digital government and developing country -in the title, abstract, keywords, and text. The paper search was conducted in October 2010. After the exclusion of duplicates, 134 papers were finally included in the sample. Next, the contents of the papers in this sample were carefully examined. This mechanism reduced the number of papers from 134 to 108. Twenty-six papers were excluded for several reasons, such as they were not written in English or because the focus was not on developing countries. Editorial papers were also excluded. In the final sample, 39 were journal papers, whereas the rest (69) were conference papers in proceedings.
Method of analysis
This study used content analysis to identify and map research themes of the papers. Examining research themes (empirical domain) and their associated research approaches (conceptual and methodological domains) can provide useful insights to pave the way for future eGovernment research.
Research themes. Frameworks available in the extant literature [e.g., 11, 53] were considered to categorize the themes of the papers under review. For example, Scholl [53] proposed that eGovernment studies should take into account six high-level interrelated variables: information use, technology use, public policy, government operations, government services, and citizen engagement. These categories to some extent overlap with research foci presented below.
As another example, Dawes [11] in her study involving 383 eGovernment experts from 54 countries (only 19 experts were from developing countries) came up with 13 themes, such as data privacy and personal identity; trust in eGovernment; information quality; eParticipation, citizen engagement and democratic processes; ontologies and intelligent information and knowledge management; assessing the value of government ICT investments; mission-oriented goals and performance management.
This framework was useful as a reference; however, it could not suitably capture the main themes of the papers under review. This was probably because these frameworks were developed by considering mainly the context of developed countries as the points of departure. The priority of themes of eGovernment studies may also differ between these two contexts.
By taking these frameworks as references, a conceptual framework (a granular categorisation) was developed to structure the review (see Figure 1 ). This granular categorisation was also inspired by Esteves and Pastor's [16] study on the enterprise resource planning lifecycle. A broad guideline was developed to categorise the research themes as follows. Design/implementation. Since the design and the implementation of the eGovernment system was inseparable in many papers, these two themes were grouped into one. This group included papers that dealt with the design of IT/IS artefacts related to eGovernment and/or its implementation (such as IS for eVoting) and those that proposed an IT/IS development framework (such as an interoperability framework).
Adoption. The papers in this group were studies of various aspects of eGovernment adoption, such as its determinants, processes, and barriers.
Impact. This group consisted of the papers proposing a framework to assess the impact of eGovernment and those reporting actual assessment in the context of implementation.
Evaluation. The papers in this group were those focused on the evaluation of the design and/or implementation of the eGovernment system from various perspectives, including technical, organisational, and social. Papers that also dealt with the success or failure factors during design/ implementation were also included in this group.
Context. Papers were included in this group if they examined eGovernment issues from technical, organisational, or social contexts. Those that discussed other broad eGovernment-related issues, such as challenges and prospects, were also placed here.
Research approach. To enrich the analysis, this study also aimed to map research themes and their associated research approaches. It examined the approaches from the focus of the research, the research paradigm, and the use of a knowledge framework.
Research paradigm. This was classified into three categories: (a) positivist; (b) interpretative; and (c) critical [7, 43] . Research was said to be positivist if it attempted to test theory to increase the predictive understanding of phenomena [43] . In this type of research, generally there is evidence of formal propositions, quantifiable measures of variables, and hypothesis testing [47] . Interpretative studies generally attempted to understand phenomena through the meanings that people assign to them; interpretative methods are "aimed at producing an understanding of the context of the information system, and the process whereby the information system influences and is influenced by the context" [64:4-5] . Critical research deals with social critiques by assuming that social reality is historically constituted and that it is produced and reproduced by people. Hence, critical research focuses on the oppositions, conflicts, and contradictions in contemporary society [43, 44] . Papers that did not belong to any of these categories were grouped as 'unclear'.
Research focus. This was divided into three categories: (a) techno-centric/online service delivery; (b) government-centric/organisational change; and (c) citizen-centric/better government. This categorisation was based on a 10-year review of eGovernment development [20] . The first category focuses on online service delivery from the provision of online information to full electronic case handling. eGovernment implementation in this model is seen from a techno-centric perspective [52] . By contrast, the third category does not necessarily involve eService delivery. Introducing cyber laws that protect privacy and increasing the accessibility of eGovernment services to various societal groups are examples of initiatives in the third model [20, 52] . The second category assumes that IT itself cannot offer significant benefits without organisational change.
However, it is worth to note here that these categories are not mutually exclusive and they may overlap to some extent. Online service delivery efforts might be part of bigger organizational change or even better government initiative. For example, developing an eGovernment application such as agriculture market information eService and national biometric database did not always fall into techno-centric/online service delivery studies. The former could belong to citizencentric study if it put the service in a social context [27] , while the latter could fall into government-centric study if it emphasised on organizational change [28] .
Knowledge framework. The set of categorised frameworks of knowledge used in eGovernment research proposed by Heeks and Bailur [24] was adopted. These authors grouped research as follows: (a) theory-based -when the paper made use of an explicit well-established theory such as structuration theory or institutional theory; (b) framework-basedwhen the paper used a framework from a body of theoretical work; (c) model-based -when the paper used a model presented without reference to any deeper knowledge framework, such as a stage model; (d) schema-based -when the paper made use of schemas of techniques or a technical architecture of eGovernment; (e) concept-based -when the paper used a certain concept such as good governance or usability; and (f) category-based -when the paper presented a set of categories or list of factors. Papers that did not belong to any of these categories were categorised as non-framework-based research (or 'unclear').
Findings
Overview of the papers
The final sample consisted of 95 empirical and 13 theoretical papers. A paper was considered to be empirical if it reported on a real case, whether it used primary or secondary data or both. It appears that the number of publications in this area increased from year to year ( 3 . At least 43 countries were reported on in the papers. The studies that covered several countries (such as Arab countries, Africa, Asia), were classified as 'multiple'. India was found to be the most frequently (11 times) reported country in the papers under study, followed by South Africa (7), China (6), Kenya (6), Nigeria (6), Bangladesh (5), Indonesia (5), and Jordan (5). A complete list of the reported countries can be found elsewhere [61] 
Research themes
This study showed that the papers under review paid attention to various aspects of eGovernment (Table 1) . When the papers had more than one theme, the grouping was based on the main theme. The evaluation of eGovernment initiatives was the most popular (28.7%) research theme, followed by studies on eGovernment contexts. Studies on the impact of eGovernment comprised 10.2% of the papers. In the following part, each of these specific research themes is discussed in more detail. Owing to the limited space available, not all papers under review are cited here. Instead, only examples are provided to highlight the identified research themes and subthemes.
Design/implementation. These papers reported on eGovernment projects (seven papers) and focused on the design and/or implementation of (a) IT/IS artefacts and (b) IT/IS development frameworks. The former reported development of eGovernment applications such as those for eVoting [31] , eProcurement [40] , eHealth [46] , and the national online registration of teachers [69] . Examples of the latter were the eGovernment interoperability framework [56] , knowledge-based decision support system [35] , eParticipation framework [39] , dial-a-gov framework [19] , and strategies or principles for the successful design/implementation of eGovernment initiatives [33] .
Adoption. Three sub-themes could be identified from the papers in this group, namely (a) determinants, (b) processes, and (c) problems of adoption. The papers that focused on the determinants of eGovernment adoption paid attention to either internal/government perspectives [22, 34] or external/citizen perspectives [2, 6] . The reported determinants included trust [1] , ease of use and usefulness [21] , and citizen technical readiness [2] . The processes of adoption were studied using various models such as the eGovernment stage model [34] and the technology acceptance/adoption model [22] . Adoption problems included readiness [2] and citizen participation [6] .
Impact. In general, the papers in this category focused on (a) developing a framework or an instrument to assess the impacts and (b) assessing the impacts in real settings. Various impacts were either included in the proposed instrument or assessed and they were either harvested by government agencies or enjoyed by citizens. The proposed or reported impacts could generally be viewed from two interrelated perspectives: the breadth of impact and the depth of impact. The former dealt with the impact on affected areas (such as economic [48] , social [14] ), or affected stakeholders (i.e., government agencies [60] , and taxpayers [32] ). The latter related to the level of impact, which was more general and comparable. Examples included efficiency [32, 60] and transparency [33, 48] .
Evaluation. Some sub-themes were identified here. Some papers reported on the perspectives (i.e., technical, organisational/institutional, and social) used to evaluate eGovernment design/implementation [9, 13, 51] , while others dealt with the success/failure factors of eGovernment initiatives or lessons learned [28] . Examples of technical evaluation mainly related to website analysis [51] . Some papers evaluated eGovernment initiatives from an institutional perspective [9, 13, 57] , while others did so from a social perspective [27] . The identified success factors included management support [58] , infrastructure readiness [18] , user satisfaction [58] , and the awareness of local business players [41] .
Context. The papers in this group presented or elaborated on the contextual issues of eGovernment implementation. Different perspectives were used, from technical [5] , to organisational [17, 26] , to social [42, 54] contexts. Examples of the technical context included the quality of IT infrastructure and problem of the digital divide [5] . The organisational issues reported on by these papers included the role of public managers and political leadership [36, 42] , managerial decision making [26] , and inter-organisational collaboration [17] . The social issues discussed by the papers included corruption [5] and local culture [54] .
The papers in this group also identified the contextual promises and perils related to eGovernment implementation. Some papers discussed the opportunities of eGovernment initiatives [15] , while others presented the challenges, barriers, and threats [5, 9, 18] that should be considered when implementing eGovernment systems. Examples of the identified opportunities offered by eGovernment initiatives included poverty reduction [5] , improved public services [15] , increased public participation [54] , and corruption eradication [5] . Some contextual challenges were also identified or reported on by the papers. These related, for instance, to legal and administrative issues [50, 54] , infrastructural readiness [5, 54] , human resource readiness [50] , budgeting [54] , and corruption [5, 54] . It is worth noting here that in many cases, these opportunities and challenges were intertwined with the three contextual issues mentioned above.
In the following part, the identified research themes are mapped along with their associated research approaches. Tables 2, 3 , and 4 summarise the research themes that were cross-tabulated respectively with the research foci, the research paradigms, and the knowledge frameworks.
Research approaches
Research focus. In general, the papers with any research theme paid more attention to technical aspects and less to non-technical aspects (i.e., government/organisational and citizen/social aspects) ( Table 2 ). However, a large proportion of the papers that dealt with impact (45.5%) were citizen-centric. Research paradigm. Positivist research was the dominant paradigm to study the various themes, except the evaluation-and context-related ones (Table 3) . Few studies (2.8%) took critical realism as their research paradigms [e.g., 38]. The paradigm employed by 30% of the papers were difficult to identify Knowledge framework. As regards the knowledge framework used, this study found that only 14.8% of the papers used recognised theories in their studies (Table 4) . Further, no single study on the design/implementation of eGovernment used a theory. Examples of the theories used to study eGovernment adoption were the diffusion of innovation theory [62] , technology acceptance model [22] , and theory of reasoned action [21] . The papers that investigated eGovernment impact used, for instance, the theory of development [14] and intellectual capital theory [29] . Structuration theory was the only theory used by the one paper focusing on the eGovernment context [36] , while various theories were used by the papers that dealt with eGovernment evaluation. These included stakeholder theory [13, 27] , actor network theory [57] , institutional theory [9] , and structuration theory [12] .
Discussion
Future research agenda
By taking the findings presented above into consideration, future research directions are proposed in the following. These directions are grouped into conceptual, methodological, and (mainly) empirical domains. However, in the discussion, these domains overlap to some extent.
Conceptual domain. From the perspective of the conceptual domain, this study found that most of the research was not sufficiently theoretically grounded. This finding is in concordance with the findings of a previous study by Heeks and Bailur [24] . Possible relevant theories can be proposed here. These include the theory of planned behaviour (especially for studying eGovernment adoption) [3] , institutional theory [67] (for studying the adoption of eGovernment initiatives and their associated impacts), actor network theory [25] (for studying the implementation trajectory of eGovernment). Other relevant theories are structuration theory [30] (for studying the duality of technology such as technological artefacts and technology in practice), and stakeholder theory [27] (for studying the role of salient stakeholders and their attributes related to power, legitimacy, and urgency).
Methodological domain. In the methodological domain, researchers should pay more attention to using a research paradigm properly. A positivist stance still dominated the research paradigm used. In general, this paradigm cannot capture the intricate process during various stages of eGovernment implementation. In addition, future research may adopt other paradigms to address this issue. Additional notes are provided below when discussing research directions from an empirical perspective for each theme. More detailed findings from the methodological perspective using the same set of paper was presented elsewhere [61] .
Empirical domain. Table 5 summarises the main themes and sub-themes of eGovernment research that emerged from the review. These were not mutually exclusive, but rather intertwined. Design/implementation. Most papers that dealt with eGovernment design/implementation took a positivist stance. This indicated that many works were carried out in laboratories without going into the field to involve end-users and to test the system. However, some exceptions were found, such as the study by Kahani [31] . Moreover, none of the studies in this group used a theory. These findings lead to future research avenues.
This theme is important since solution-oriented research is often preferred in the context of developing countries [45] . However, some areas for improvement were identified. Taking the specificity of the context (e.g., by involving end-users/stake-holders and considering local readiness) in such research can improve its relevance, while grounding it in theory can increase its rigor. An emerging method called action design research could be useful in this regard to increase both rigor and relevance [55] . In the context of this theme, action design research addresses problems in design research that "value technological rigor at the cost of organizational relevance and fail to recognize that the artifact emerges from interaction with the organizational context even when its initial design is guided by the researchers' intent." [55:37] .
Adoption. This study found that most of the papers in this group focused on answering what questions (as indicated by a positivist stance) and tended to be techno-centric. Future research could be focused on addressing how and why questions, too.
Although an adoption model, for instance, is useful to identify adoption determinants, applying it mechanistically rarely provides richer insights [3] . The adoption of eGovernment is a political decision; hence, it is infrequently immune from political interest. The decision is rarely straightforward and it rather goes through an intricate process involving various actors with diverse interests [63] . The papers dealing with the issue of eGovernment adoption from an organisational perspective are limited (see Table 2 ).
Thus, more research on the adoption process in an organisational context is needed. Positivist research seems to find it difficult to capture this phenomenon. Instead, an interpretive stance is preferable. Thus, relevant theories (as exemplified above) may be adopted to provide a better understanding of the phenomenon under study.
Given the facts that various adoption determinants of adoption were identified and a variety of problems emerged, future research can pay more attention to identify conditions/circumstances in which certain factors are determining or specific problems are emerging during the adoption process. This can be done, for example, by synthesizing studies on adoption from diverse contexts.
Impact. This study found that only 10.2% of sample papers studied eGovernment impact. More specifically, only a few reported on the real impact of eGovernment, despite the fact that many described the various expected impacts. Assessing impact is therefore another important research avenue. The main question here is have eGovernment initiatives lived up to their promises. Assessing the impact of eGovernment is one of the most challenging issues in eGovernment research [4, 37, 49] .
However, to provide a good basis for such research, another challenging issue here is theorising eGovernment impacts. These impacts could be seen from their tangibility, measurability, and magnitude (breadth vs. depth), but at the same time the context specificity for developing countries should also be taken into account.
Evaluation. This theme showed a strong connection with the design/implementation theme, since as mentioned before, the papers in this group focused on the evaluation of the design/implementation of eGovernment systems. The papers in this group represented the largest proportion (28.7%). However, this study found that the approaches used were mainly techno-centric and only limited attention was paid to organisational and social aspects (see Table 2 ). The number of papers that took advantage of theories to improve the quality of research was also limited. The study further found that generally evaluation was separated from the design/implementation phase.
Hence, possible future research directions can be proposed. First, evaluation should not be separated from the design/implementation phase. Again, action design research is a relevant method here [55] . Another appropriate research method is longitudinal study, since the evaluation of the design/implementation of eGovernment is not straightforward, and in many cases takes some time to be useful. Second, a more comprehensive evaluation is needed beyond the techno-centric approach. Third, to improve our understanding of the evaluation process, researchers should ground their studies in relevant theories.
Context. Although one-quarter (25.0%) of the papers dealt with the contextual issues of eGovernment, some observations could be provided here. The research paradigms of the vast majority (63.0%) were unclear. Further, more than half (54.8%) of studies were techno-centric, while only one study used a theory (i.e., structuration theory). These findings lead to future research avenues.
First, more attention should be paid to the use of research paradigms appropriately and properly. As can be seen in Table 4 , the research paradigms of 63.0% of the papers addressed this theme were unclear. Second, future research should address more on social contextual issues (see Table 2 ). For example, only a few papers dealt with the legal aspect of eGovernment. Third, grounding the research in relevant theories (as exemplified above) can help explain the context better and improve research quality (see Table 4 ). Fourth, due to the facts that different studies identified various contextual issues, future research can pay more attention to identify circumstances in which certain contextual issues are more influential than others. Future research can synthesize previous studies and take the diversities of developing countries/contextual issues into account.
Future research directions from the perspective of empirical domains are summarised in Table 6 .
eGovernment research in developing versus developed countries
Does the picture from this study differ from the one from the context of developed countries? Out of the 13 themes proposed by Dawes [11] , only mission orientation theme was rated more important in Asia and the developing world than elsewhere. Moreover, many of eGovernment projects in developing countries are sponsored by international aid agencies and involve 'transfer of knowledge' from developed countries. Table 6 . Future eGovernment research directions
Theme
Future research Design/ implementation -Considering the specificity of the context (such as by involving end-users/stakeholders and local readiness) -Incorporating evaluation in the design/implementation phase Adoption -Paying more attention to the adoption process (i.e., decision making, resource mobilisation, strategy, role of key actors/stakeholders) -Addressing how and why questions in addition to what questions (e.g., by adopting interpretive research paradigms) -Identifying conditions/circumstances in which certain factors are determining or specific problems are emerging (e.g., by synthesizing studies on adoption) Impact -Theorising impacts (such as tangibility, measurability, and magnitude) -Taking the specificity (such as scale and time-space) of the context into account when developing instruments/frameworks to assess impact Evaluation -Conducting a more comprehensive evaluation, beyond a techno-centric approach -Integrating evaluation with the design/implementation phase Context -Paying more attention to organisational and social contextual issues -Identifying conditions/circumstances in which certain contextual issues are more determining than others (by taking the diversities of developing countries/contextual issues into account)
In general, the eGovernment development in developing countries lag behind [59] . To provide insight on the similarities and differences between eGovernment researches between the two contexts, some publications might be used as references [e.g., 11, 20, 68] .
First, themes of eGovernment research in developed countries are more 'advanced'. For example, online service delivery are still dominating eGovernment research in the context of developing countries (see Table 2 ) which in the developed countries this issues is termed as 'the end of history' of eGovernment [20] . Many developing countries are still struggling to provide such service to their citizens, instead they establish 'service points' to enable citizens to access eGovernment services [see e.g., 18].
Second, themes of eGovernment research in developed countries are more 'specific and focused'. This is indicated by several focused themes such as trust, information quality, data privacy, personal identity, and intelligent information [11, 68] . These themes are difficult to find in the literature of eGovernment in the context of developing countries.
Third, although eGovernment research in both contexts pay attention to assessment of value or impact or eGovernment [68] , differences are found. Contextual problems explain these differences. For example, in the context of developing countries, corruption eradication and poverty alleviation are often cited as the expected impact, while this is not the case in the context of developed countries.
A more careful investigation is needed to provide a clearer picture. Differences between the two contexts could be used as point of departure [8] .
Concluding remarks
This paper mapped the themes of eGovernment research in developing countries published between 2005 and 2010. The review was based on a granular categorisation that consisted of five main themes: design/implementation, adoption, impact, evaluation, and context. However, specific sub-themes also emerged during the review process.
The main contributions of this paper are twofold. First, it provides a current picture of the research themes on eGovernment in the context of developing countries. Second, it proposes future research directions in the empirical, conceptual, and methodological domains, which may guide the continued investigation of eGovernment implementation in such contexts.
This study suffers from some limitations. First, it only focused on the literature published between 2005 and 2010. Extending the timeframe may provide a better picture. Second, the validity of the study may be questionable, since only a single coder involved. Similar studies should use more than one coder to improve validity, if possible.
